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AUDIBLE COMMUNICATION WITH A MODEM OVER A WIDE AREA NETWORK 

FIELD OF THE INVENTION 
The present invention relates to modems in a modem pool, and 
5 more particularly to a method and apparatus implementing 
communication with a modem over a wide area network. 



BACKGROUND OF THE INVENTION 
Modems are well known and have been in use for some time to 
10 transmit digital information over distributed wide area networks. 
Typical modems transform a two level, i.e. digital, computer 
signal into a form suitable for transmission over the public 
switched telephone network. Rather than sending binary 

information from the computer, circuitry in a sending modem (i.e. 
pf.5 Modulation circuitry) converts the binary information into 
W signals, e.g. pulse tones, suitable for transmission over the 
m telephone network. A typical modem also includes circuitry (i.e. 
Ln DEModulation circuitry) for receiving transmissions sent to it 
'% over the telephone network and converting them back to digital 
y2o data suitable to pass to a destination computer. Modems known in 
L the art typically do not have any capability to transmit voice 
m information over the telephone network. That is, modems can not 
be used to talk over the telephone network, and typically a 
separate connection initiated telephonically is required to 
^25 inquire in a real-time, audible manner as to the status of a 
transmission sent via modem. 

Remote "modem pools", comprised of a plurality of modems, are 
used in wide area systems communications, for communication 
between remote and local electronic systems, wherein the remote 
30 modem (s) and local computer system (s) are typically interconnected 
over a wide area network (WAN) such as Ethernet. The remote modem 
pool is typically located a significant distance from the local 
computer, and the remote modem is used by the local computer to 
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dial up one or more remote computers in a locality that is a local 
telephone call from the remote modem (s) . In this manner, long 
distance telephone charges are avoided between the local computer 
and the remote computer (s), as the WAN and remote modem pool are 
5 used to transmit information over the long distance between the 
local system and the remote modem (s) . 

The modem pool comprises a plurality of modems and an access 
server that supports the plurality of modems used for dialing into 
or out of computer facilities local to the remote modem (s) . The 
10 access server in effect provides routing and translation 
capabilities between the WAN and one or more of the plurality of 
modems in the modem pool. Accordingly, a local computer connected 
to the WAN can access modems in the modem pool via the access 
server. 

p|5 In a typical modem pool configuration, a local computer (such 

ft? as at a service facility) may be available to receive 
S communications, such as status or error information, from one or 
In more remote systems. For example, the remote computer would issue 
*U a status information file or packet out onto the Ethernet directed 
y20 to the local computer. The status information packet from the 
L, remote system is communicated, typically in a local telephone call 

IL-i 

m via a resident modem in the remote system (s) , to a remote modem in 
W the modem pool. The remote modem provides the status information 
packet to the access server which effects translation of the 
N£5 information into packet (s) formed in accordance with the WAN 
protocol (e.g. Ethernet) for transmission over the WAN, as known 
in the art. Upon receipt of the information from the remote 
computer, an operator at the local computer may need to effect 
return communication with the remote computer, such as by sending 
30 out a return file. With the local computer located significant 
distances from the modem (s) in the modem pool, it is not possible 
to monitor or listen to the transmission to or from the remote 
modem pool . The operator typically relies on text messages 
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received at the local system that indicate the status of the 
communications* In some cases, the local machine may be returning 
a communication that will be received at the remote site through 
an automated attendant that requires specific instructions that 
5 must be followed. The local user will not be able to listen to 
communications from such automated attendants, even though the 
remotely located modems have facilities (i.e. speakers) for 
listening to the transmissions. Additionally, the operator at the 
local machine may wish to have verbal /audio communication with the 
10 remote site, for example to speak with an operator at the remote 
site. Such audio communication is generally carried out over a 
telephone, at long distance rates or charges applicable for phone 
communication between the remote and local sites. 

Dis advantageously, in known remote modem pools using known 
pis access servers, there is no mechanism for listening at a local 
E3 site, to a transmission over the WAN of communication between the 
S local machine and the remote modem. That is, modems in a modem 
4/7 pool do not have capabilities for transmitting an audible 
^ transmission signal back over the WAN to be listened to at the 
^3 QSo locafe Similarly, modems in known remote modem pools do not 
!L provide facilities for effecting an audio transmission over the 
S WAN in order to avoid having to incur the additional charges 
W associated with a long distance telephone connection in addition 
7^ to the modem-to-network communication between the local and remote 
S?5 sites. 



SUMMARY OF THE INVENTION 
The present invention provides a method and apparatus for 
effecting low cost audible communication between a local machine 
30 at a local site and a remote modem, over a wide area network. 

According to the invention, a remote modem, e.g. in a modem 
pool, is configured to include a converter added to a telephone 
interconnection of the modem. As the remote modem receives 
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communication (s) from the local machine, the signal generated by 
the modem onto a local phone line for communication with the 
remote computer is split and the converter receives the signal 
(heading to or from the WAN) from the telephone side of the modem. 
5 The converter, comprised of a telephone line interface, provides 
an audio output that is input to sound processing hardware, e.g. a 
soundcard, on an interface PC that runs an audio streaming program 
which packetizes and puts the audio signal back onto the WAN for 
transmission to the local computer. The local computer, suitably 
10 equipped with a soundcard and a similar audio streaming program 
receives the audio from the remote modem communication and can 
"play" it as continuous time-based audio. In this manner, one can 
listen to the exchange of signals between the remote modem and the 
local computer, over the WAN and at the local computer. 
fj5 In one embodiment of the invention, the converter is 

ffl configured so that a connection between the local computer and the 
2 remote modem initiated by the local machine can be kept open. In 
in this manner, a telephone connected to the telephone side of the 
^ remote modem can be used to provide a telephone audio signal. The 
fiso telephone audio signal is similarly split at the converter, which 
receives the telephone audio signal from the telephone side of the 
n modem. The converter provides the telephone audio signal to the 
J soundcard on the interface PC that runs the audio streaming 
t program. The interface PC running the audio streaming program 
=£5 packetizes and puts the telephone audio signal onto the WAN for 
transmission to the local computer. The local computer, suitably 
equipped with the soundcard and the similar audio streaming 
program receives the audio from the telephone at the telephone 
side of the remote modem and can "play" it as continuous time- 
30 based audio. In this manner, one can listen to a telephone 
communication introduced at the telephone side of the remote 
modem, over the WAN and at the local computer without incurring 
long distance phone charges, as the phone call is routed over the 
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WAN. 

Features of the invention include a low cost implementation 
for effecting audible communication between a local machine at a 
local site and a remote modem, over a wide area network. Non- 
5 complex, low cost components are used in implementing audible 
communication with the remote modem. Significant cost savings 
accrue by using a telephone interconnection effecting 
transmissions over the WAN and avoiding long distance connect 
charges for telephone communication between the remote and local 
10 sites. 

BRIEF DESCRIPTION OF THE DRAWING 
The foregoing and other features and advantages of the 
present invention will be more fully understood from the following 
detailed description of illustrative embodiments, taken in 
H conjunction with the accompanying drawing in which: 
S Fig. 1 is a block diagram of an embodiment implementing 

Ul audible communication with a remote modem in a modem pool over a 
*k wide area network according to the invention; and 

E2o Fig. 2 is a block diagram of an embodiment implementing 

audible communication with a remote modem, according to the 
CH invention, in a networked storage device monitoring system. 

: ; : 

DETAILED DESCRIPTION 

S25 A method and apparatus implementing audible communication 

with a remote modem over a wide area network, according to the 
invention, is illustrated in Fig. 1. The embodiment is 
implemented generally in the context of a remote modem pool, 
comprised of a plurality of modems 10. Each of the modems 10 in 
30 the pool is used in wide area systems communications, for 
communication between a local electronic system or computer 12 and 
a remote electronic or computer system 14 that includes a resident 
modem 16 to facilitate electronic communication therewith. The 
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remote modem (s) 10 and the local computer system (s) 12 are 
interconnected over a wide area network (WAN) 18, such as 
Ethernet, via appropriate hardware as known in the art. 

The remote modem 10 is typically located a significant 
5 distance from the local computer 12 . The local computer 12 
accesses the remote modem 10 via the WAN 18, and the remote modem 
is used by the local computer to dial up the resident modem 16 
associated with the remote computer. The remote modem 10 is 
located in a locality that is a local telephone call to/from the 
10 remote computer 14 and its resident modem 16. In this manner, 
long distance telephone charges are avoided between the local 
computer and the remote computer, as the WAN and remote modem pool 
are used to transmit information over the long distance between 
the local and the remote systems. 
?=J5 The modem pool providing the context of the present invention 

ffl generally comprises the plurality of modems 10 and an access 
« server 20. The access server 20, such as a Cisco Systems Inc. 
Ul 2500 Series Access Server known in the art, supports the plurality 
^ of remote modems in effect providing routing and translation 
[So capabilities between the WAN 18 and one or more of the plurality 
L of modems 10 in the modem pool. Accordingly, the local computer 
£ft 12 connected to the WAN 18 accesses modems 10 in the modem pool 
W via the access server 20, which is described in detail in the 
'% CiscoPro CPA 2509 and CPA 2511 Access Server User Guide which is 
S%5 hereby incorporated herein by reference. 

According to the invention, at least one remote modem in the 
pool is configured to include a converter 22 added to a telephone 
interconnection on the modem as known in the art. The converter 
22 is a Telephone Line Interface, such as a TCA3388 made by 
30 Motorola and described in detail in the Motorola Master Selection 
Guide (Analog and Interface Integrated Circuits) , pertinent 
portions of which are incorporated herein by reference. The 
converter 22, among other things, provides impedance matching and 
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effectively converts the signal taken off the telephone side of 
the remote modem 10 into an appropriate signal for further 
processing, as described hereinafter. It should be appreciated 
that each modem in the modem pool with which audible communication 
is desired, must have a respective converter 22 configured as 
described herein to effect audible communication. 

As the remote modem 10 receives communication (s) from the 
local machine 12, via the access server 20, the signal generated 
by the modem onto a local phone line 24 for communication with the 
remote computer 14, is split and the converter 22 receives the 
signal (heading to or from the WAN) from the telephone side of the 
remote modem 10 . The converter 22 converts the telephone network 
transmission signal and provides an audio output signal that is 
input to an interface computer or PC 26. The interface PC 26, 
such as an IBM Personal Computer or compatible, is equipped with a 
soundcard 28, as known in the art, that receives the audio output 
signal from the converter 22 (for communications going to the 
remote computer) . 



^^pVThe interface PC 2y receives the audio output signal and 

prepares it for transmission over the WAN back to the local 

computer 12 . The interface PC 26 runs an audio streaming program 

27, such as Real Audiyo by Progressive Networks, which packetizes 

and puts the audio ssignal onto the WAN for transmission to the 

local computer 12 . / The local computer 12 suitably equipped with 

its own soundcard BO receives from the WAN the packet ized audio 

from the communication to the remote modem 10. The local computer 

12 is configured/with a similar audio streaming program 34 that 

de-packetizes ttte audio communication received over the WAN and 

can "play" it afe continuous time-based audio. In this manner, one 

can listen to /the exchange of signals from the local computer 12 

to the remot^ modem 10, over the WAN and at the local computer 12. 

The converter 22 is additionally configured so that the 
SlAfh 4f ptscnptcT 

connection petween the local computer 12 and the remote modem 10, 




initiated by the local machine 12, can be kept open by making a 
connection to a remote phone instead of A remote modem. That is, a 
telephone 36, as known in the art, in /this embodiment is connected 
to the converter 22 at the telephone side of the remote modem 10. 
Such a connection can be made via/ a splitter as known in the art . 
The telephone 36 can be used to provide a telephone audio signal 
generated by someone speaking into the telephone 36. The 
telephone audio signal is provided to the converter 22, which in 
turn provides the telephjzme audio signal to the soundcard 28 on 
the interface PC 26 that runs the audio streaming program 27 for 
transmission of the ^telephone audio signal over the WAN. The 
interface PC 26 running the audio streaming program 27 packetizes 
and puts the telejmone audio signal onto the WAN for transmission 
to the local computer 12 . The local computer 12 , suitably 
equipped with the soundcard 30 and the similar audio streaming 
program 34 receives the telephone audio signal from the telephone 
36 at the telephone side of the remote modem and can "play" it as 
continuous tame-based audio. In this manner, one can listen to a 
telephone (communication introduced at the telephone side of the 
remote mgoem, over the WAN and at the local computer without 
incurring long distance phone charges (as the phone call is routed 
over tl>e WAN) . 

Similarly, the local machine 12, with appropriate audio 
capabilities, i.e. a microphone, can undertake audio communication 
with the remote phone 36 over the WAN by dialing the remote phone 
36 (instead of the remote modem) . Such audio communication 
between the local computer and the remote phone 36 would be 
effected as a local call. 

Although the system as described herein involves configuring 
a remote modem in a modem pool to make local calls to remote 
computer systems with resident modems, it will be appreciated that 
the remote modem/pool can be configured to communicate with other 
automated systems that incorporate intelligence to gather status 
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information and communicate it over a WAN, such as arrays of 
storage devices including disk drives, security systems and other 
systems having system performance monitoring capabilities. 

For example, in a networked storage device monitoring system 
5 as generally illustrated in Fig. 2, a plurality of storage devices 
include intelligence that is provided in the form of 
microcomputers or processors analogous to the "remote computer (s) " 
as described hereinabove. The plurality of storage devices may be 
constituted by a first plurality of storage devices 40 located in 
10 one remote location networked to other pluralities of storage 
devices 42, 44 located in other remote locations. A central 
control computer 46 acts as a central remote computer effecting a 
"clearinghouse" or server for status information that it receives 
from the various distributed nodes. In such an embodiment, the 
HL5 central controller/remote computer provides a measure of security 
£Q (as in a "firewall") in that it isolates the various nodes/storage 
5| arrays from direct communication with the modem pool 10'. 
iff Nonetheless, the system is configured so that it is a "local call" 
*H from the remote modem pool 10 1 to the central controller/ remote 
fQ20 computer 46. A configuration as described hereinbefore with 
L. respect to Fig. 1, provides the ability to listen to communication 
m and effect telephone communication at the telephone side of the 
W remote modem 10 1 , over the WAN and to/from the local computer. 
*i Such communication can be effected without incurring long distance 
%25 phone charges, which provides a substantial cost saving. 

Although the embodiment ( s ) described hereinbefore involve 
modem "pools" and incorporate an access server in the form of 
Cisco Systems Inc. 2500 Series Access Server known in the art, it 
should be appreciated that the configuration described can be 
30 implemented in the context of a single remote modem, as opposed to 
a modem pool comprising a plurality of modems, and further that 
alternative access servers can be implemented in modem pool 
contexts, such as access servers or the like available from 3COM, 
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Bay Networks , Cabletron Systems or others . 

While an "off-the-shelf" audio streaming program, i.e. Real 
Audio by Progressive Networks, is described in the illustrative 
embodiment of the invention described herein, it will be 
5 appreciated that other programs and/or facilities can be 
implemented to packetize and put audio signals onto the WAN for 
transmission to the local computer, such as other off-the-shelf 
continuous time based audio streaming programs, dedicated audio 
streaming programs or the like. 
10 Although the illustrative embodiment described herein 

incorporates a converter in the form of a particular Telephone 
Line Interface device providing impedance matching and converting 
the signal taken off the telephone side of the remote modem into 
an appropriate signal for transmission to a soundcard in the 
interface PC, it should be appreciated that other means can be 
03 implemented for conditioning the telephone audio signal for 
Jf: receipt by the PC hardware, such as a modified microphone and line 
ifl plug in transformer or the like. 

^} Although the invention has been shown and described with 

g20 respect to exemplary embodiments thereof, various other changes, 
^ omissions and additions in the form and detail thereof may be made 
m therein without departing from the spirit and scope of the 
yj invention. 
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